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(57) Abstract: 



PROBLEM TO BE SOLVED: To prevent foreign matters 
such as moisture from reaching the inside of a chip 
through the cracks generated in the interface between a 
BPSG (boron- doped phosphosilicate glass) film and 



another insulation film, in the device where In its flat 
interlayer insulation film is formed using the BPSG film 
containing boron of a high concentration, and plugs are 
formed in one-portions of the contacts or connection 
holes of its wiring. 

SOLUTION: One the further outside of a guard ring(GR) 
formed along the peripheral portion of the principal 
surface of a semiconductor chip 1, there is formed a 
slit (S) whose bottom portion reaches at least a deeper 
position than the interface between an interiayer 




insulation film 23 and a BPSG film 20 forming the lower 
layer of the film 23 and whose width In not smaller than 
twenty times as large as the diameter of a plug. As a 
result, the cracks generated in the interface between 
the BPSG film 20 containing boron of a high 
concentration and the interiayer insulation film 23 are 
prevented by the slit (S) from progressing toward the 
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© «C t) -5 It nr ^ C <h & -r S 

Xy itria;^ u y hfi, mm^mi^^-yz/omm^^zfi^^ 
xm^m\zmf^nx\^^^ci:^^m^'r^^mi^mm 

X. mmzf^ ^^m^-r^^^mi^untvxTf^!^^^ 
X. nurn-:/^ ^^m^-r^^m^nti^x^ y^Tsy^ 

X. m^':f^^^m^'r^^muniiLx^>^7.7^ 
m^mm^'^ft^n^m^^ft:i^^^WLtr^^mi^m 40 

X. mm^mi^mmm^mm\:i. ^^:Ui:;uii«ffiM i 
s F ET (D^^^zmmwmm^mm'F ^mmi^^Ts y 

(1^*^103 ^^mi^^^<D^m±^zmi<Di^Bm^m so 
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T'SXigi, m^mi <omwi±\zit^^m^^mT^mt 

izm2<o»mm±\zf^2<r>m»m^m^'r^i:mii. m 

2 (Dmm±\z7i^o m^^m Cf3i\i^mit-> 0 :n >m^ 

m^m 3 (Dmmm\zm^m 2 (ommm^nmr ^ti^mn 
sraTLTst^fc, mfi&^^mwmwL(^±m<Dmmm\zWi 

3 (Dmmm tm^m 2 (DrnmrntcD^m^zmL. 

4i gtr 12 S ?L <0 ilC g O 2 f& ^ ± O ^ Sr M ?L T * ' X ^ 

mfidm 3 (DmmLm±\zmj^f>^mmii(Dm.m(D 2 m&.±<D 
^m^m$>^^ut^mm^mm^itftmiz±m^ K^-r 
:xiy^>^Lxti^miip^miz(D^^mi^$>^^'^\t^m<D 
zf^if^m^h. '^^\zm^zr^!f}L\z^3(Dmnm^ 
?^ ^-r s X @ $ * c ^ * SI t r 4^ © »s CD 

o Til iB^e^ Jc ?L -r * d & 1^ a t -r s ® ^ 

[0 0 0 1] 

(C B P S G (Boron-doped Ptaospho Silicate Glass)M^ 

^;5:^^f5 §5-r « CD t?^ ^ • 
[0 0 0 2] 

D R AM (Dynamic Random Access Memory)fi, 

mm^mmir^^=e^)^){^misimu i s FETo±fip{c 

ffi e -r S ;^ *V ^ ^ ^ / 1 «l * » ffl b T V ^ S CD T , 

^^u r i/-r hmm^^ h(Dm\z\^\^mnwmm^mm 

^ o ^ ^ J; at ia 0 CO M ^ 1^ ( c H ^ ^ -r 
:y ^ > ^ 0 ^ i; ;t 0 -r S i6 iB^ ^It S ^ < ^^fig 
?li3cfctX^JI^7lCDrx<^ hit (?L<oai$/^?LOit^) 

[0 0 0 3] ±HSopgj@$^^r*fei6fc«. Tmo>m 

mti^^'^tKiiu^, mf^t^mm(D^mt\zr:>\,^x\t.. u 

y U-^tm\^^B P S GM-^;^ t?>:t>^?^^X(Spin On 
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Q[&ss)m^m^^^yjf^^^f2:< m^-^^n^o bpsg^ 
Tt^^m (B) ^ci;a^u> (P) 

vD^-cmiti^'j zi>m^mmL. ^<D±\z\E^mi^m 

it^^> (T i N) ^<Dm^^mmm^mm^^ftm\zc 
YDm\z^*)^>^7.^> (w) m<D0S(,m^ff\^^. 3> 

^^m^-t^. z.(omz. :^nyd^m\z^y)r )V^=L^ 

A (A 1) SH^J^fijcfS, 20 
[0 0 0 4 ] 

{^^Mtm^iy^ot't^Wkm'i L S I CDMitT'DirX 
-en, L S I «rJ^^L>S:¥^fls:'>XA§3^-f >'>^LT 

m^\z^mr3i^ ^ y ^z.'fy^^'^yz/^^mz 

[ 0 0 0 5 ] z,ti^^±^^rzib\z. mn. ^^mi^^y 
\t. mmi^^y:/<Dmmm\zm^x^^Lrzm(D{^mz 

\zmiAr^o:)^c(Dmmumxmm't^. tz^f)^. m 
mmBm(D-^\zmME.BP sGm^mmi^tzm^. 

2^»:7^$$WbfcB P S GiK«®S14;&«i«(.i:ti6fc, B 

c o # ® Jc i9 o T ^ :g -r S ;t fii tc ^ C S • 
C0 0 0 6] cn<£S&ih-r<5/t«6{C, c:cDBPSG^<fc 
<D ± ® <i: rjf T ^ { c it H ^ ti Ji ^ ii^ i: ^ © J: 
0 'bi^li;^ U !y V^tSi^^M^'^vZf(DWimmz^^'t 
^-n^tf^tb^. CCO^fefC<i:n«, BPSG^<i:^(^± 50 
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(c tK ^ 3^ ^ ^ A b T S ^ JB ^ 5 1 # fi :i r d i: 
i^^m^o:>f^mz^^X^^t'^\zfs.-y1t. 

[ 0 0 0 7 ] A U Hg5fC:/^i^*f)|6f;0^#^Lfc 

l9¥6-232256) • \^ \^ fs.fs^ ^ . C(D:^^^m 
=.^Am\zm^^tl^ftSt>\Z. DRAMm<D^^m>^'e 

^jm(DVimzfaiix\zm^^^<oii)^mmxi^^^i\^>r>rcm 

[0 0 0 8] ^mmfo^^m^'^/uti 

BP s Gm^m^^xmmmmm^^iBitL. f}^r:)m^<D 

v^T. BP sGmt^(D±izmmvitt^mmii<D^m\z 
n^x^ft:^ zf v^ti^'^'y^p^^xz'm^^Q^^mmzvi^ 
-t^ z: hcDx^^^m^m^-r^ z:t\z$>^. 

[0 0 0 9 ] *^^Ote(DS6«Jfi, T^AWAOMil^XS 

* is^-r t < ±SH g e<j Sr^^-r -5 c i o -e # -5 taffi 

6<I a ^15 M -r S c: t * S • 
[0010] 

[^M^^^-r^;tJ6<D#^] :^^m<D^^mi^Mm^^ 
mm\t. ^mi^^yzf±\zmmvrcmmmmm<0'-'m^ 

zi>^^ h$>^^^\tt^mK\z':f^^^m^i.. m^yt^o 
m^-^mr^mti^'j >mt^(o±m^rz\tTm^zm 

\z^^m^^f3.m^^^^f)m±'^ti^rz6b\z. 5^y^m 

mf)^^^^hrz^ 5 'V ^^^Ti^F^g^fCitfT-r-SO^A 'J !y h 

m^^n(Dmmf)mm^tiftmy^<om^\z\t^^y^<D 
[0011] :^^m(D^mi^mm^^^m\t. wihau 

[0 0 12] 2|!:»^<Di|£^#:«||®gS»@li. ;* ^ U -fe 

;i.^^fflM I s F ET(D±m\zmmwmm^mm^^m 
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CO 0 1 3] 

[0 0 14] aitt, ^^^ma^-mmm-^^^DRAM 

[0 0 15] X:^f6jfc?£^oTSVWCl^^-r^;*^'Jr 
-rMACDfBltCti-t>XT>:7^^JSA;&«gE@$nT;feO, 

Zfl<D^m<D^^U\Z\t. 7 - H^^I&(Hl?S. 5^-i5^^ 

^mi^^yzf i(o^m<D^mmz\t. 7f^^'^muk^m3s> 20 
^ V > « H <7) m m e*j ^ a ^ 0 ^ ^ ® r -5 ;t J6 (7) ^ - 

[0 0 16] 4s:|liS«»JC0^9l<4c^o,y 1 CD<RrSitt. mm 

ig^±<D<li(OX U N (M) S^^\r1rftZ^\zJ:^. d CD 
[0 0 1 7] ±i2^^:Ur Ix-f MA(7>^j5£i:, ^ 

v:f^mm\zm^^tift:tj- K 'J >^G R^ScfcrXT. u 

[00 18] P-^omJ^^i^U n >;i^^;^^^^#:S 

'>x;i/2(Z>#^ei4^ig^<D^®fc«, ^^^i^atffi©:^^ - 
)i}^mtm3f)m^^nxi^r). y ^ - )i \^mtm3 o 4o 

Tffi$:^tf pM':7x;U2rttcti, p^05"i-;^;i/>; h »y 

[0 0 19] DR AMO;*^:U-fe;!/tt, :7^~;i/HffiS{b 
K 3 -eMS^&H^n;^ p Si»:7x;i/ 2 <0^14^^o^©± 

r$n:t;p<^ Uir;i/il«fflM I S F E TQ t i:, -e<D± 

;*^Uir>il/jl^fflM I S FETQ t Ji, N^lb 
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H$lWLti, ^ 1 ® g Oi^Jl^a v u 33 
©S^M^fi^r^/iia&trnSKO^W^b (P^) :«i«^A 
^^Sv'J 33 >^<D±|i^tCWS i X, Mo S i X, T i 

Six, TaSixf^a(Dn^mj^^mzy^JD'^\^m^m 

[ 0 0 2 0] hmme <Dm^\z\t. miti^^) u.>(r> 
- hn.m^<o±m\z\t.mti^^}^>m^fim^^tvx\i^ 
(D±m\z\tmit>'^)::x>m:i of)m^-^tix:i6K> . z.<d 

[0 0 2 1 ] ifB^^bv-u n >^ 1 2 <D±^fcti. mmi 
mmm^m.m'=f-c(Dwmnmi xfi^m^^nx^^^. w 
mmm i i}t. mim(Dy ^ > 1 1 a ii^<D±^izm^ 
t£tif^m2mE<Dy ^ > 1 1 h t^m^xif"^^. y^> 
11a, 1 1 b ^^^-r^ cn^cD^i^^i/ g 3 >^{c 

tlTViS. 1f^^ll^^fi^^C<D#«mS 1 ^ 

fbS^Un>IKl 2, K^fc:i/U3>l^l Oi3j;ac®g{k->u 
33 >^{cS?i$n;/5:^i^?L 1 3 <£ii'i;T, ^^'Jir;b^ 
«^^M I S F ETQ t (D-:^(D^mi^mm7 \zt&m^ti 

[0 0 2 2] ^iim^ 1 1 <D±^\z\t. mm^m 14$ 
t^/vxmmwmm^mm^c<D':ru- hmm 1 5 Tj^^j^fi^ 

'r^:ftsbiznm(D^i^!^^mxtsnx\^^^. 
[0 0 2 3] ^^*j±)\^(ommmmm^m.m^c(D±m 

\Z\t. BP SCmi 7 :h^rJmiti^^)Z2>m2 7 ^ift^L 

xy"- ^mDL^m^^tixi^^^o ^r:i. ^-j^^mu 

C>^^bi/'J33>M2 7±(c:ti, K U >i/GRCD-gB 

^m^^^mux ^tmi^^nx^^^. ±iebpsg]k 

17«, 'lf^#«^^g^^Cci:^cD±®05^-i$'^D 
I. ii^n%m\z^m-^^^^\z. ^^Uir;i/il^fflM I 
S F E TQ t CO±gBJcif ^^Hffi^M^^C ^ffigbfc 
;i i: fc cfc o T Sfe i; ;/t ^ ' J T K M A 1^ ® H i ^ ia im 

^n<D^^t.^WL^^^tz^\ZWL\-^^f\X\^^^. COB 
PSGI^17{cfi. ^COU >'n-14$rfB]±$-&^/^i6JC 

1 ^^)v%^xi.(7>it-^ni^^M'^riX\i^^. 

[0 0 2 4] ±fBx-3^J|DL*5j:t;igi^l 8«, ^i^ 
SvU 3i>^cD±{Ci$^>^;^7=->>'Uit-r (WS i 

X) ^Sriei® L;t4?ui^-< HmT^fiK^nr^i'S. 5^- 

:5^«^DLtt, K^fci^ U 31 >lf^ 2 7 iScktXB PS Gl^l 7 
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[0 0 2 5] 5^-5^$iD L o±)i{ctt. m^ti^oaym 

2 8i5<krXB P S GK2 OS:^M/TY-feU^ hi^YS;^^ 
J^fiJc^nxv^S. :/^^ffiOB P S GK2 0 

±tc«. H U >yGR<D-^^^^fi£-r'5S^2 1 
l^fife^nxv^a. BPSGlK20(i, 5^-3^^DLi:i£- 10 

\z. «mmmm^&m^c(D±miZ7'''i^mDL^mm: 

mmmf^<DS^mt^mm'r^r:itb^zm^^tix\^>^. c 
(DBP sGm2 o\z\t. MiHBPSGiKi 7 tmm. ^ 

mf^^^^-^nxi^^o 

[0 0 2 6 ] Y±U^ hUY Si5^Z^mm2 ^> 
tf7.'r> (W) WkXm^^MX\i^^. iBia2 1tt, BP 
S GM2 OiicfctX^YbS^U zi >]K2 8 fClB7L$ nfcfi^l^ 20 
7L2 2 ^MUTTMcDffi^ 1 8 <fc^3^$nTV>^o :^ 

m7h\^fi,\^mmm^^mz\^. y^iv^ vuy 

[ 0 0 2 7 1 Y-fe U-^ H^Y S 0±^{Cfi. ^r^llfea^ 
23«::n^UTi>i'>h^'7 - K ^ S W L T&tj^fiK $ nx 1^ 

:/n^fiB<^®PBl*feJSk^2 3±fc«, 

F u >yGR(7)-gi5^i?ifi£f '&@B^2 4 T&^j^fiS; ^ nn^ 

'5. ®ra1lfeiifeM2 3 (i, g^^bv-U =i>^, xh:>^>^ 

^;^fli;fectD^®^>fi:>-u 3 ym^mmx^tLzmoyt^mwix 30 

2 4ti, ^5^>5^>y;^5^> (TiW) ^feSl^ifi^^ 
>:^< h^-YK (TiN) Al ^^fectr^T i WJ3i$> 
SVUiT i NJK€:II® L/S:3^<D^m^T^fiK$nTU 
-5. 

[0 0 2 8] ±HeS$l2 4fi, Jirallfeji^^ 2 3 (CM7L$ 
nrcg^l^?L2 5 <£iai;TTii<7)gS^2 1 i^M^tlTli 

H'J>d^GR«. K^fc;vUa>JK2 Tcfecfct/IBPSGIK 

1 7 {Cffi?L^n/t^l^?L 2 9 B P S G^2 0 i5J:rX 
®S{l:i^U3>J^2 8{Cg§?L$nfc^ieg?L2 2i:, mf^t^ 
Skl^2 3 fcreTL^tlfcSiSJL 2 5 <£: ^iiUTSVMCfi^^!! 
$nfe 3 ®<OgBi^ 1 8 , 21, 2 4-e«l*fi$nT^0, 

S5JcSA"r^<75«: cneoffi^ 1 8 , 21, 24-C3Sffic 

[0 0 2 9] '>^> hffi*?- KjeiSWL:fe<tCJCga$|2 4 

- v-a >^ 2 6 ;&^JI^fi£$nT(.^'5. /^yi^'^-V3>^ 

2 6tt. :/7XtC VD^-CJtfllU/tKftvU 3>K2 
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6 ai5i:r/^Yk'> ij 3 >K2 6 b $IIJ1 Lfe 2 ® <0^« 

[0 0 3 0] ¥^{*^^.yy 1 0^^i^e5(c:«, /^tyv^S 
- 2^3 >]K2 6 B P S GK 1 7 (ca-r«Sll> 

i^. 7.0 bm^tDz/^^i^n^nrnK^^z-r^izit. m 
m^\z\^':r ^ ^tinmmo:) 2 (i.rzf)^-:>xm,m^ 

i^(D:/D'fe;^-7->?>S:#;tS<i:, H W tC 2 f§ Jli^ ± 

OX u b z.<D7o y h s(Dmm}t. 

^OBPSGM2 0 t.<D^m^MmiyX^^^>^^^'^^^^ 

isiE>\zBP sami 7^^<DTm<Dmmm^MmL 
x^mi^mw. 1 <D^m\z^xmLx\^^xhSimi!>^if^\^^. 
[ 0 0 3 1 ] z<D^v\z. :^mmm(DDRAu\t. 

(o^m(o^mm\z^^xm^^nr;iiS - h u 

mm 2 3 <i:-€-(0TJa<7)B P S GIK2 0 t<D^m^ 0 'bai 

[0 0 3 2] ziDm^^z^o . Mmmoy^^^m^^tsB 
psGi^2 0 tmmi^mm2 3 <hoi^Mfc»^b>b^^ 

t). X U K S fCckoT^Oiiff 75^f?lh$ne<DT, C 
cO>:^^:yi57tcJ;oT;^r-HU > ^G R $ tl^ C <h 

Ab;^7K^-^f§^4^H{i;tf- H U > G R J: ^ TlSii: 

c<oi7 ^ y^^zmm'r^mmm^^mmi,zm±^ti^o 

[0 0 3 3] ^fC, ±iax U !y h S ^J&^Z'T ^:^m<D- 

mmm^m 3 -la i o ^m^^^x^m-r^* 

[ 0 0 3 4] 1 ±(CD R AM<^^^ >J 

•t:;U&^J5iK-r'5;<^Uii;Hl^ffiM I S FETQ t 

'A^^X'^(D±mzmmmmm^mm'fc^m&LV 

ft^i. m3\z7^'rj:o\z. mnwmm^mm^c(D':fu 
- hmm 1 5 <D±miz i 3 ^eji^xmrnoy^^m^^/urz 

B P S GJ^ 1 7 $C VD&Tiilit* -S, BPSGM17 
CD^iPfiS 0 0 nmSag-r&S. «8l^T, 8 5 0t;, 2 
O^^-Sa^cDTZi-JU^ff oTB P SGJKl 7^U:7D- 

[0 0 3 5] ^^fC, 0 4 fC^-Tcfcok:, BPSGIKl 7 

±ic:c VD&rK>ffc>"J 3>IK2 7 ^<bi/'J 

n>^2 7:feJ:tXBPSG^l 7 ^ X. y ^ > LX J< 

u±)i^m^mu I s F ET<o-:^o^^{2^^^7 jc^-r 
^mmiii9. ^y':f^mm(D^mi^mm7 {zm-r^m 
mii2 9 ^^n^tim^Lfz^s Kn:'>'j=i>]K2 7± 

[0 0 3 6] ^fc(C, 05lr^-rcfc3^lC, x-3^I^DL 
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'EJu%m&(D^rym^'^A.i^B p s cm 2 o^cvDm 

^mm-r^. BPSGK2 0<Dl^iP«4 0 0 nm^^-C 
fiiV^T, 8 5 01c, 2 05@S<Z>T — -;U*fToT 
B P s G^2 0 ya-'T^o 

[ 0 0 3 7] ^^tC, m6\Z^-r^O\Z. BPSG^2 0 
*5J:i:KK{b>'U 3>M2 8 £X-/5F->i5?^LTE^ 1 8 tC 
a-r'5»jR?L2 2 &J^^U>t». BPSGIK2 0C:>±® 

0SLr^. :^^m^Mmm\z'^^LftBP sGm2 o<D^ 
2 0 ±\zmf^t^mm2 s^mmr^ii. cne^oKicoisL 

[0038] ;^fC, mi iZ^-r^O^Z. Y±\^^ hUY 

s:isj:zsmm2 1 <D±m\zmit>^'ja>m. x}d>^> 
m2 3^i^0^Lftm. c<DmmmBm2 3 ^jLy^>^ 

Vxmm 2 I fCjg-r-SSi^a 2 5 <hX U *y h S a ^f^B# 
[0 0 3 9] :^\z. BI8«c^-rj;-5tc:, €r^^ig^jP2 3 

(D±.m\z7.nv ^mxT i 5 0 nmnmmmhti 

^tC, C VD^TWM^il^ 5 0 0 nm$rjei;i$1±;t 
P^J^^K-r*. X'Ju/ hS a (C^^iiaPfcT i NJ^iiW 
SCO^mi^ (T i N)^, A 1 T i N^) 

[ 0 0 4 0 ] )k\z. m^\z7T^^^o\z. i^^>hmy - 
2 %(D-m^m^'r^miti^'}zi>m2 e a ^y^x-r 

C VD^*T*i8[f j^l^T, m\Z\t,7F:^f^\.^^i$,(Dm 
fbS^Ur3>J^2 6 a€rX-/5^>^:/LTS^r>h^'7 - F 

hS a<Z)rtgBtcSi&ii*n;t^{k>'U n >112 6 
U y h S b ^J^JSJcT'So XU^yhSbti. X ' J y h S a 

$#i8L/TX U h S a J: D ( 1 2 umS) 

TJ^fiKf^o c:(7)xe-e;^ u h s a <7)ii[iM^fl5{cii^b 
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Zi>1^2 6 a±{c:^-9-S^Yt:i/U3>j^2 6 aSrJtH 

\^x:fu--/^^m<r>nv H^ataf-s. 
[0 0 4 1 ] ^fc. la 1 0 fc^f cfc 3 {c, 3 > 

^2 6 aCDigPtw/^-zv'^-ixa >m2 6<D — U^m^ 
■rs^{l:'>U r3>|^2 6 b^y^XTC VD^TiiHL 
1^^. 0tctt^$;^l^^*gt<OS^fc;i^U 3>IK2 6 b*$J: 
Of^CDTMc^^^kv- U3>^2 6 a^:xiy^>^l,xy 

X U h S b<Dl^gg{c:ilJ65i^nfc^^k'>U n >M 
2 6 a*5J:t;^^ki/U 3>Jli2 6 b Sl^^f S /ti6 ox 

XU^yhSU, X U h S b tf^ i;^2:g{cj^^^-r'5 
>'5f h VX^CD'a'*:>ii'"rnS:#«LTX U h S 
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